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MILITARY SPECIFICATION
----------------- /ICE: TRANSISTOR, PNP GERMANIUM, LOW POWER

This specification s mandatory for use by all Depart-

ments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers the detail requirements for a low-power, high-frequency,
PNP, germanium transistor.

1.2 Physical dimensions. See figure 1 (modified TO-38).

1.3 Ratings. See table I.
TABLE 1. Maximum ratings

Pp Y/ Pr ¥ Veso | VeBo | ¢ Tstg Ty
TA- 25°C To=25°C
oW W Vac | Vi | mAde T <
300 750 -30 -0.17 100 -65 to +100 | +100
1/Derate linearly at 4,0 mW/°C for T,> 25°C
2/ Derate linearly at 10.0 mW/°C for TC> 25° C
1.4 Characteristics. See table II. ~
TABLE II, Primary electrical characteristics
hFE v hfe CObO VCE (Sat)
VoE = -10 Vdc CE = -10Vde | Vep=-10Vde | Ic. _50mAde
Limits I~ =-10mAde | I =-10mAde | Ip =0 I5 = -10 mAde
C [ ©) L =) -
f = 100 mc f = 1 me
db Pt Vde
Min 10 10 _——— —-
Max - —— 4 -2

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION

MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.

1
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STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIiL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in
connection with specific procurement functions should be obtained from the procuring activity

Cor procurement iunciions shoulq oe onidaiheq irom the ocur

or as directed by the contractlng officer. )
3. REQUIREMENTS
3,1 General, Re

3.2 Abbreviations, symbols, and de
used herein are dellned in MIL-5-19500.

3.3 ‘Design, comstruction, and physioal dimensions., - Transistor shall be of the desigm,
éonstruction, and physiocal dimansions shown on figure 1,

3,4 Performance characteristics. Performance characteristics shall be as specified in tables
o, IV, and V.,

3.6 Marking. The following markings specified in MIL-S-19500 may be omitted from the body
of the transistor at the option of the manufacturer:

(a) Country of origin,

(b) Manufacturer's identification.
4, QUALITY ASSURANCE PROVISIONS

4

.
and a
ana a

w -

Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-18500,
ananifiod harain
specified herein.

4,2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables III, IV, and V.

4.3 Quality-conformance inspection, - Quality co forma:

.........................

group A, B, and C inspections.

4, 3.1 Group A inspection. Group A inspection shall consist of the examinations and tests
specified in table II.

4,3.2 Group B inspection. Group B inspection shall consist of the examinations and tests
specified in table 1V,

4,83.3 Group C inspection. Group C inspection shall consist of the examinations and tests
enanifion ln tahla 17 Mhic inenantian chall ha aandnatad an tha initinl 1nt and avavy R manthe thana
specified in table V, This inspection shall be conducted on the initial lot and every € months there
after during production

4.4 Methods of examination and tests. Methods of examination and test shall be as specified in

tables LI, 1V, V, and as follows:

4.4.1 Noise iigure. The no
available test equipment and it
equipment and procedures,

hall be measured uslng the following commercially
dard test procedures, or suitable equivaient test

mr

(a) Hewlett-Packard VHF Noise Source, Type 343A.
(b) Hewlett-Packard Nolse Figure Meter, Type 342A.

A block diagram of the test equipment setup is shown on figure 3.
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4ebal 1" The test fixture shall ccneist of a 105-Mc tuned amplifier and suitable biasing oircuits.
It skould be construocted utilizing good very-high-frequency design techmiques.

4e4b1,2 The effective source susceptance should be tuned for each device being tested to obtain
minimum noise figure. Note that because the HP 343A has a 50-ohm output resistance, a suitable
impedance transformer must be used to obtain an effective source conductance of 13, 3 mmho at the
transistor with minimum losses.

5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5.

6. NOTES

6.1 Notes. The notes specified in MIL-S-18500 are applicable to this specification.

6.2 Changes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - EL Navy - SH
Navy - SH
Air Force - 11 (Project 5961-0013-19)

Review activities:
Army - EL, MU, MI
Navy - SH
Afir Force - 11, 17, 85

User activities:
Army -~ EL, SM
Navy - CG, MC, 4As, 08
Alr Force - 14, 19
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TABLE I, Group A inspection

current

) L
Examination or test M1, STDL750 T imita
P
Method Details D Min | Max | Uni
Subgroup 1
Visual and mechanical 2071 SR IR I
examination
Subgroup 2
Breakdown voltage, 3001 Bias cond, D =30 | «n= Vde
anllantan_ts_hana Y. = -0 1 mAda
collector-to-base Ie 0.1 mAde
Breakdown voitage, 3026 Bias cond, D -0.7 1] -~ Vde
emitter-to-base IE = -0,1 mAdc
Collector-to-emitter 3041 Bias cond, A am= | =5 uAde
cutoff current v Veg = -16 Vde
. VBE = +0.2 Vdc
Collector-to-base 3036 Blas cond, D --- -5 uAdc
cutoff current VCB = =15 Vde
Collector-to- emitter 3071 | Ig = -50 mAde e o2 | vie
voltage (saturated) Iy = -10 mAde
Forward-current 3076 Veg = -10 Vde 10 .. -
transfer ratio I =-10 mAdc
Subgroup 3 10
pacindad = Aliediar =
Small-signal short-circuit 3308 Vo = -10 Vde 10 | --- db
orward-current transfer Ic = -10 mAdc
ratio f = 100 mc
Open-circuit output 3236 Vep = -10 Vde - 4 pf
capacitance I =0
E =
f = 1mc
Notise figure -—- vCB = -10 Vde --- 10 db
ip = 1mAdc
{ = 105 mc
Noise source conductance
= 18.3 mmho
(See 4,4.1,)
Small-signal short-circuilt 3201 VCB = =10 Vdc -e= | 1.5 ohms
input impedance Ic = -10 mAde
Small-signal short-circuit 3231 Vg = -10 Vde --- | 100 jumhos
output admittance Ic"" = -10 mAdc
High-temperature operation: -—- Ty =455°C - - ——-
Collector-to-base cutoff 3036 Bias cond. D ——— -80 vAde




TABLE IV. Group B inspection

MIL-5-19500/874

L
T Limits
Examination or test MIL-STD-750 D
Method Details D Symbol | Min | Max | Unit
Suhoroun 1 20
Subgroup 1 20
Physical dimensions 2066 See figure 1 - com | am- -
Subgroup 2 i5
Solderability 2026 Omit aging - ——- .-= -——-
Thermal shock 1051 Test cond. B, except ~—- [ERURE [, ——-
fhmmon v deseam Avra 14 re) otan 2 ¢ - OR 45 0~
\lCimperawulre Cyving) SCP ¢y imax = 99 -6 -~
Thermal shock (glass 1056 Test cond. A ——- SRR [ ——-
atnain)
strain)

Seal (leak-rate) ---- | Method 112 of MIL-STD- e | eme Bx1077| atm
202, test cond. C, cc/sec
procedure I; test cond.

B for gross leaks
Moisture resistance i0z1 - -—— ] --- -——
End points:
Collector-to-base 3036 Bias cond. D IcBo| === {-10 | uAdc
cutoif current Veop = -15 Vde
Forward-current transfer 8076 VCE = =10 Vdc hgg 8 - —-
ratio Ic =-10 mAdc
Suonu_g?' - 15
Shock Z016 Nonoperaiing; 500 G an- cme | e | -
approx. 1 msec,
5 blows in each
arientation: ¥X. v
“““““““““ 1r *]»
Y3, and Z3,
Vibration fatigue 2046 Nonoperating —-- - e | ---
Vibration, variable 2056 Nonoperating ——- - e | ---
frequency
Constant acceleration 2005 10, 000 G; in each - em | e | me-
orientation: Xy, Yy,
YZ' and Zl.
End points:
(Same as for subgroup 2.)
Subgroup 4 15
Terminal strength 2036 Test cond. E --- ——— PRSP

(lead fatigue)
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L
Examination or test MIL-STD-750 T
P
Method Detalls D Symbol | Min | Max | Unit
Subgroup 6 15
Salt atmosphere 1041 . ——- PP R
(corrosion)
End points:
(Same as for subgroup 2.)
Subgroup 6 A =10
High-temperature life 1031 Toe = +100 °C - ——— cam | aae
(nonoperating) °
End points:
(Same as for subgroup 2.)
Subgroup 7 A =10
Steady -state~operation 1026 Ppn = 300 mW’ ——- ——— cen | ma-
life Vep =-10 Vde
End points:
(Same as for subgroup 2.)
MIL-S-19500/87A
L
Examination or test MIL-STD-750 | T imits
P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 16
Barometric pressure, 1001 Normal mounting; . -—- I R
reduced {altitude Pressure = 8mm Hg for
operation) 60 sec min
Measurement during-above
test:
Collector-to-bhase 3036 Biag cond, D Tepo | -0 | -100 uAde
cutoff current Ve = -30 vde
Thermal resistance 3151 81.c --- 0.1 I°CU/mW

o~




SEATING PLANE —|
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F 7 [hat T A X
oia - T oin ¢ oia [ 1Y) r: "
_lL__l\_—‘ | === oA l \-p ‘ '
_ l /}\‘d.ré—j_
R e L EMITTER— __”’_.K L,
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MAX

NOTES:

i.

2.

&OO:'\I

. MCdbulb’U from the maximum mamcu:l it

tietric equivalenis (to the nearest .01 mm) are glven for

general information only and are based upon 1inch=25.4 mm.

Measured in the zone beyond .250 (6.35 mm) from the

seating plane,

=84 Pians

. Measured in the zone ,050 (1.27 mm) and .250 (6.35 mm)

from the seating piane.

. Variations on dim B In this zone shali not exceed .010
(.25 mm).

. Outline in this zone is not controlled,

. Vhen measured in a gaging plane .054 +.001 (1,37 +.03mm)
below the seating plane of the transistor max dia leads
shat! be within L007 (.18 mm) of their tiue location.
Smaller dia leads shall fall within the outline of the max

dia lead tolerance. Figure 2 shows preferred measurement
method.

cotlector i is electncally connected to
N
n

€.
Anielma
aevice.

the casi
from the maximum diameter of the actual

. All three leads.

Dimensions in inches with metric { N
Lir | equivalents {mm) in parentheses 1 0
(see note 1) ;
Minimum Maximum S
Al 335 (851 .370 (3.40) =
B | .305(7.75) .335 (8.51) s
C | .240(6.10) .260 (6.60) i
D1 .300(7.62) ——— 9
E | 016 (. 41) 021 (.53) 2,9
F i .016 (.A41) 019 (.48) 3.9
G ! .100(2.54) —_— 4
H —-——— - 5
J | 029 (.79) 4045 (1.14) 8
K1 028 (7D 034 (.86) --
L | .003 (.23) .125 (3.18) o=
M L1414 (3.53) Nom 6
N 0707 (1.80) Nom 6

FIGURE 1. Physical dimensions of transistor type 2N1142 (modified TO-39).
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A
GAGE OUTLINE —— H= *.1-- gl::
OPTIONAL I\ [
/’l’ _L\L\ 1
A A0 A
_q:—/T\ _@_{_________L‘
\\\ﬂ"// .
—] D
Seala ~SEATING
I TRANSIS&N - I—%*L DIA, f pff\;ris
1 I W By 7
T A
f AN F

— ,L-K DIA.
NOTES: ) - - -
1. Metric equivalents (to the nearest .01 mm) are given Dimensions in inches with metric
for general Information only and are based upon 1 Ltr equlvalenl?)(mm) in parentheses
tich = 25.4 mm. (see .nt?te )
2. The following gaging procedure shall be used: The Minimum

use of a pin straightener prior to {nsertion in the gage L1409 (3.58) | .1419 (3.60)

is permissible. The device being measured shall be

D702(1,78) 10712 (181
inserted until its seating plane is .125+,010 (3.18+

Vi 3s

187 (A 62) 199 (5.05)

.25 mm) from the seating surface of the gage. A 008 (23) |00 (28)

spacer may he used to obtain the :125 (3,18 mm) s 7518 Nom

o3l \Je

distance from the gage seat prior to force application.

A force of 8 0z+.5 0z shall then be applied parallel 054 (1.37) 055 (1.40)

and symmelncal to the device's cylindrical axis, 2372 (9.45) 378 (9.60)

r-|xf-lzciomim|ojo|mie

When examingd visually after the force application 0350 (89 | 0385 (.90)

(the force needl not be rerr(ljoved) thet;ealmg plane of 150 (3.81) Nom

the device shall be seated against the gage. 0325 (.83 0335 (.85
3. The location of the tah locator, within the imits of 0592 (1( ,1% 0605 {‘5.54))

dimension C, will be determined by the tab and flange

dimension of the device being checked.

FIGURE 2. Gage for lead and tab location for transistor type 2N1142.




Noise Figure Meter
Hewlett-Packard 3424

(or equivalent)
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o
Innut
Input
(105 Mc)
105 Mc VHF Noise Source
Test Fixture Hewleti- Packard 343A
0 o

Power Supply
Constant IE

and 7

and Vop

o (or equivalent)

o~

FIGURE 3. Block diagram for noise figure test.




